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tributions, to enable us to arrange for special lectures on popular 
subjects in botany, to be given on the second Tuesday evening 
of each month at the American Museum of Natural History and 
that the speakers be suitably recompensed for their services.” 
Upon motion this recommendation was approved. 

It was voted that a committee be appointed by the President 
to read over the minutes and consider the subject of the revision 
of the constitution and by-laws. 

Election of officers for the year 1910 resulted as follows: 

President, H. H. Rusby; vice-presidents, Edward S. Burgess 
and John Hendley Barnhart; recording secretary, Percy Wil- 
son; editor, Marshall Avery Howe; ¢reasurer, William Mans- 
field ; associate editors: John Hendley Barnhart, Jean Broad- 
hurst, Philip Dowell, Alexander W. Evans, Tracy Elliot Hazen, 
William Alphonso Murrill, Charles Louis Pollard, and Herbert 
M. Richards. 

Mr. Walter C. Cameron and Mr. Bernard O. Dodge were 
nominated for membership. 

Adjourned. , Percy WILSON, 

Secretary 


OF INTEREST TO TEACHERS 


SUGGESTIONS FOR PLANT PHYSIOLOGY 
By G. E. STONE 


Some time ago I received a letter from you with a question as 
to whether ‘ physiological work in high school botany should be 


” 


more or less quantitative,” etc., and I am sending the following 
comment, although it may not be worthy of publication. 

I do not feel familiar enough at the present time with the work 
of the high schools in botany to give an opinion as to how much 
time should be devoted to this subject, and whether it would be 
expedient to give it more time, since there is always complaint 
among citizens regarding the crowding of the public school cur- 
ricula, If there were only a little time available for a course in 
physiological work in the high school it would be almost neces- 
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sary that the experiments be done by the teacher; in other 
words, the work would be in the form of a demonstration course. 
Satisfactory work may be done by pupils working in groups, but 
better work is done individually. 

The experiments selected should be those which possess the 
most value; that is, those which illustrate some fundamental 
plant function ; and these experiments in our estimation should 
be simple and carefully done with inexpensive apparatus. A 
larger number of failures is likely to result from the use of simple 
appliances, but a failure often possesses just as much pedagogical 
value as a success. 

The question as to whether one should have a costly set of 
appliances with which to work out a certain course in physiolog- 
ical botany, or should make use of simple ones, is dependent 
very largely upon the instructor. Simple apparatus in the hands 
of an incompetent instructor would have little value, and even 
complicated and expensive apparatus would with such an instruc- 
tor be worth little more. 

For many years the tendency among American instructors has 
been toward the belief that it is impossible to accomplish scien- 
tific work without expensive apparatus, and this is unfortunate. 
It is a well known fact that original investigation and discovery 
does not keep pace with the improvements in appliances and the 
more completely equipped laboratories. Some of our best in- 
vestigators, like Professor Trowbridge of Harvard and Professor 
Oswald of Leipzig, do not hesitate to write books advocating the 
use of home-made apparatus. Those who make use of these 
simple forms of appliances may therefore consider themselves in 
good company. 

In regard to the line of experimentation, the most fundamental 
would include simple experiments in respiration, photosynthesis, 
transpiration, heliotropism, and geotropism. Many simple and 
instructive as well as fundamental experiments may also be done 
in connection with soils and plant foods, using commercial ferti- 
lizers, if necessary. l 


MASSACHUSETTS AGRICULTURAL COLLEGE 


ser 
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PRACTICAL PLANT PHYSIOLOGY 


An address by Mr. F. H. Bolster of the Gardena (California) 
high school is quoted by Dr. Babcock in an article* on agri- 
culture in the secondary schools; part of the abstract of Mr. 
Bolster’s address is so eminently adapted to any high school and 
shows so concretely the kind of work necessary for good botani- 
cal teaching in any school that the following illustration is given. 

«The aims of the course were to give a little general knowledge 
of several sciences to show how all these sciences are related to 
agriculture, and last and most important, to develop the individual 
by teaching him to reason. 

“We used no text but performed experiments which had a 
direct bearing on agriculture. We would state the experiment 
as a question and then try to answer the question. For example, 
How deep should seed be planted? When seeds germinate, what 
gas is given off? How may we best retain moisture in soils ? 
How can we control alkali? Do vetches grow better if inocu- 
lated with bacteria, or if not inoculated? The material would be 
placed before the pupils. The method would be described and 
the precautions given. Then they would go about it and from 
the result draw their conclusion which was the answer to the 
question. But that was not enough. Take for instance an ex- 
periment whose relation to agriculture is least obvious. What 
gas is given off by germinating seeds? They came to the con- 
clusion that carbon dioxide was given off. But what difference 
does it make whether this gas is given off or not?» What bear- 
ing does that have on agriculture? If the experiment is left 
there, we have only learned an interesting fact which is of no use 
whatever. The experiment must be applied if it is to be made 
valuable. I try to draw from the pupil the application to agri- 
culture by reasoning from one step on to another. What is car- 
bon dioxide? A gas composed of carbon and oxygen. If car- 
bon dioxide is given off by germinating seeds, what must be going 
on in the seed? Oxidation or burning, the same as in our bodies 
when we exhale the same gas, or when wood burns. Where 
does the carbon come from? From the seed itself. Where does 


* Nature Study Review. November, 1909. 
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the oxygen come from? From airin the soil. Can this oxidation 
go on in the seed if there is no air in the soil? Certainly not. 
Then air must be present in the soil in order that seeds may ger- 
minate just as much as moisture must be present. This brings 
up the whole matter of soil ventilation — the whole matter of 
thorough preparation of the seed bed and the pupil begins to 
understand that tillage is just as necessary to give air to the seed 
as to keep the weeds down. 

“ By such experiments as this the pupil learns many valuable 
facts, but more than this his mind should be developed so that 
he can apply the same form of reasoning to experiments outside 
the school room and answer for himself questions which may 
arise in the mind of any normal boy or girl. 

“ But we do not stop even here. After hitting a point from as 
many sides as possible, we go out into the garden and try to 
apply our knowledge. If the knowledge learned in the labo- 
ratory cannot be applied in the field, then it is useless. We 
plant our seeds, we give them air and moisture, and after they 
begin to grow, we till the soil to give air to the roots and to 
retain moisture.” 


Professor Otis W. Caldwell has called attention to the fact that 
the high school unit in botany mentioned in the December 
TorREYA was the preliminary recommendation of the committee 
appointed by the North Central Association, and the final form 
of the recommendation is still in the hands of a sub-committee. 


France from her state forests (18 per cent. of the entire country) 
derives an annual income of nearly two dollars an acre. Buta 
better idea of the value of the works may be gained from France’s 
success in establishing protective forests in regions subject to de- 
structive floods—lands originally sand dunes and marshes. 
Immense forests of pines, with their dependent industries con- 
nected with the production of charcoal, turpentine, rosin, vine- 
gar, etc., have wrought beneficial climatic and economic changes 
in the regions under government care. 
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Science reports a paper presented before the Botanical Society 
of Washington describing the differences between the wild rices 
of America and China. The Asiatic plant is given as a variety 
of the American by Engler and Prantl, but certain “ significant 
characters indicate that the Asiatic plant is a distinct species from 
the American. The American plant is an annual, being repro- 
duced by seed which falls off into the water as soon as ripe. 
The Asiatic plant is perennial, capable of reproduction by 
rhizomes. There are also some differences in the floral charac- 
ters, these being most apparent in the form of the floral pedicel 
and in the length of the awns of the glumes.” 


Experiments conducted recently by Mr. A. E. Vinson at the 
Arizona Agricultural Experiment Station with regard to the 
influence of chemicals in stimulating the ripening of fruits have 
demonstrated that date fruits may be ripened into perfect com- 
mercial products in less than three days. The fruit sprays were 
subjected to acetic acid vapor from twelve to fifteen hours, which 
caused them to ripen without further treatment ; the process can 
be hastened, it was proved, by exposing the dates to sunshine, or 
by heating (45° centigrade). It is hoped that this — or a similar 
process — will make possible the shipping of green dates, as the 
unripe fruit is firmer and less easily bruised than fresh ripe fruit. 
The chemical changes connected with rapid ripening of the fruit 
are given clearly in Sczence for October 29. 


Science (May 28, 1909) states that ‘the amount of wood 
annually consumed in the United States at the present time is 
twenty-three billion cubic feet, while the growth of the forest is 
only seven billion feet. In other words, Americans all over the 
country are using more than three times as much wood as the 
forests are producing.” Having recently visited Yellowstone 
Park, with its unnumbered cords of fallen trees, we wonder why 
some disposition cannot be made of the cords and cords of wood 
available there. These fallen trees— which form extensive, 
impenetrable barriers (often several feet high) are throughout the 
Park a constant eyesore to any one with a modicum of botanical 
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interest. The standing timber is much too dense, and it does 
seem as if the inventive Americans, with a wood famine so in- 
evitable and so near, should be able to conduct our government 
reservations more economically. 


The department of agricultural education of the University of 
Wisconsin is expanding its work in the endeavor to use effec- 
tively and wisely the annual appropriation of $30,000 of the state 
legislature. Under Professor Karl Hatch plans are being made, 
according to Sczence, “for assisting rural and high schools in 
their efforts to give effective instruction in agriculture. A travel- 
ing library of lantern slides illustrating various phases of dairying 
and farming has been provided which will be sent to schools for 
use. A collection of enlarged photographs of agricultural 
products and materials has also been prepared. An explanation 
of the methods of using the bulletins issued by the Experiment 
Station and the U. S. Department of Agriculture has also been 
provided, which is designed to make available for instruction the 
material in these official publications. The college of agricul- 
ture has arranged to have a number of its faculty deliver special 
lectures on teaching agriculture at county teachers’ institutes.” 


School Science and Mathematics for January, 1910, has a short 
article on studying buds. The author (C. N. W.) says that “the 
average pupil has an idea that all buds contain flowers and that 
it may require some little effort to convince him that the leaf bud 
is far more abundant that any of the others, and that even this 
does not produce leaves merely, but a young twig as well.” The 
following suggestions are included: (1) The lilac for the tran- 
sition from scaly parts without to leaflike parts within; (2) the 
use of the buckeye instead of the horsechestnut, because of its 
non-sticky scales and its less woolly leaves; (3) bud pro- 
tection by leaf petioles as shown in the common red raspberry, 
flowering raspberry, and catbrier, where the bud is protected not 
only to maturity (as in the sycamore) but through the winter by 
a petiole stub; (4) accessory buds in some oaks, forsythia, pipe- 
vine, and peach as well as hickory, walnut, and butternut; (5) 
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naked buds in the witch hazel, butternut, viburnum, and papaw, 
and the practically naked buds of catalpa, sumac, and ailanthus. 


The Fourth Annual Report of the Forest Park Reservation 
Committee of New Jersey for the year ending October 31, 1908, 
contains, besides, the report of the committee, one by the state 
forester, Alfred Gaskill, and another from the forest fire service. 
The longer articles are by Mr. Gaskill on the planting and care 
of shade trees, by John B. Smith on the insects injurious to shade 
trees, and by Byron D. Halsted on the fungi of native and shade 
trees. The topics included contain such varied ones as the 
progress of forestry in New Jersey, state reserves, types of forest 
fires, methods of extinguishing and of controlling forest fires, 
shade trees, roadside trees, seashore trees, New Jersey tree nur- 
series, how to plant trees, tree guards, pruning, tree diseases, 
sprays and methods of spraying, and injuries due to soil condi- 
tions. The forty-odd illustrations are numerous, clear, and 
varied ; each has a definite value and adds materially to the use- 
fulness of the report. Several of the best have appeared in ear- 
lier state reports or botanical publications ; mention might be 
made of the helpful figure on page 68 showing how to planta 
street tree. To this readable report are appended the various 
laws affecting state and municipal parks, forests, the forest fire 
service, and tree planting. The report is designedly non-tech- 
nical, apparently ; it is a most readable account of what the state 
has done and is doing, and should interest the people of New 
Jersey in the greater improvement of public and private forest 
land. 


In the udia Rubber World issue of January 1, r910, there 
appeared an article by Francis E. Lloyd, entitled “ The Guayule 
Rubber Situation.” Aside from stating in a general way, the 
factory processes in the manufacture of crude guayule rubber 
and the extent and future of the industry, the author gives an 
account of the early extraction of rubber from the plant by chew- 
ing. He tells of the discovery of the plant (Parthenium argenta- 
tum) to botanical science in 1852, and in giving a description of 
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its summer and winter appearance, discusses the production and 
viability of the seed and natural propagation of the plant by 
means of shoots springing from the shallow-lying roots. In 
briefly describing its anatomy and the occurrence of rubber and 
resin, the guayule is contrasted with latex plants, and the effects 
of irrigation upon the secretion of rubber are noted. 

Among the conclusions drawn by the author, the following 
are the more important. If, despite the apparently small num- 
bers produced, all the seeds which actually germinate in the field 
should survive, there would frequently be many more guayule 
plants than could find room to develop; that it would be difficult 
to completely eradicate guayule on account of the readiness with 
which shoots are formed from the roots; that under irrigation 
the ratio of the rubber producing tissue to the non-producing 
tissue is lowered by the relatively greater development of the 
wood cylinder and the reduction in thickness of the medullary 
rays; that finally the wood becomes harder and the stems show 
a strong tendency to run out into flowering shoots which die 
back. These disadvantages are compensated for, however, by 
the much more rapid rate of growth which, in irrigated plants, 
averages five to eight times that of field plants, the maximum 
rubber disposition in the former comparing favorably with that in 
the latter. 

The paper is concluded with a description of the habitat of the 
plant and a résumé of the economic problems concerned with its 
culture. CHARLES S. RIDGWAY 


NEWS ITEMS 


Dr. Raymond H. Pond has recently accepted a position at the 
Agricultural Experiment Station at College Station, Texas. 


Professor E. Dwight Sanderson has resigned the directorship 
of the Agricultural Experiment Station of the New Hampshire 
College. 

Syracuse University will begin next fall courses in forestry and 


agriculture, leading to the establishment of a college of agricul- 
ture and forestry. 


